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Supplementary Tables

Table S1 : The experiment derived PBT index values of the chemicals used in this QSTR study.

	Serial number
	ID
	CAS number
	Compound name
	Structure
	Experimental PBT index

	1
	1
	000050-29-3
	p, p' - DDT
	

	3.85

	2
	4
	000055-21-0
	benzamide
	

	-1.09

	3
	6
	000056-38-2
	parathion
	

	0.53

	4
	9
	000058-89-9
	gamma-hexachlorocyclohexane
	

	2.02

	5
	10
	000060-29-7
	ethane, 1,1'-oxybis-
	

	-1.25

	6
	11
	000060-35-5
	acetamide
	

	-2.5

	7
	12
	000060-57-1
	dieldrin
	

	2.64

	8
	13
	000062-53-3
	benzenamine
	

	-1.38

	9
	14
	000062-55-5
	ethanethioamide
	

	-2.2

	10
	15
	000062-75-9
	methanamine, n-methyl-n-nitroso-
	

	-2.37

	11
	16
	000063-25-2
	1-naphthalenol, methylcarbamate
	

	-0.05

	12
	19
	000064-19-7
	acetic acid
	

	-2.29

	13
	20
	000065-85-0
	benzoic acid
	

	-0.59

	14
	22
	000067-63-0
	2-propanol
	

	-3.08

	15
	23
	000067-64-1
	2-propanone
	

	-2.29

	16
	24
	000067-66-3
	methane, trichloro-
	

	0.33

	17
	25
	000067-72-1
	ethane, hexachloro-
	

	2.32

	18
	26
	000069-72-7
	benzoic acid, 2-hydroxy-
	

	-0.6

	19
	27
	000071-23-8
	1-propanol
	

	-2.94

	20
	28
	000071-36-3
	1-butanol
	

	-2.48

	21
	29
	000071-41-0
	1-pentanol
	

	-1.99

	22
	30
	000071-43-2
	benzene
	

	-0.81

	23
	31
	000072-43-5
	methoxychlor
	

	1.91

	24
	32
	000072-55-9
	p,p' - DDE
	

	4.16

	25
	33
	000074-97-5
	methane, bromochloro-
	

	-0.23

	26
	37
	000075-09-2
	methane, dichloro-
	

	0.1

	27
	39
	000075-65-0
	2-propanol, 2-methyl-
	

	-1.93

	28
	40
	000075-99-0
	propanoic acid, 2,2-dichloro-
	

	-0.4

	29
	41
	000076-01-7
	ethane, pentachloro-
	

	1.4

	30
	42
	000078-83-1
	1-propanol, 2-methyl-
	

	-2.48

	31
	43
	000078-87-5
	propane, 1,2-dichloro-
	

	-0.01

	32
	44
	000078-93-3
	2-butanone
	

	-2.28

	33
	45
	000079-01-6
	ethene, trichloro-
	

	0.18

	34
	46
	000079-10-7
	2-propenoic acid
	

	-1.88

	35
	47
	000079-11-8
	acetic acid, chloro-
	

	-1.37

	36
	49
	000079-34-5
	ethane, 1,1,2,2-tetrachloro-
	

	0.8

	37
	50
	000080-62-6
	2-propenoic acid, 2-methyl-, methyl ester
	

	-1.45

	38
	51
	000084-66-2
	1,2-benzenedicarboxylic acid, diethyl ester
	

	0.25

	39
	52
	000084-74-2
	1,2-benzenedicarboxylic acid, dibutyl ester
	

	0.96

	40
	53
	000085-01-8
	phenanthrene
	

	2.15

	41
	54
	000085-68-7
	1,2-benzenedicarboxylic acid, butyl phenylmethyl ester
	

	0.77

	42
	55
	000086-30-6
	n-nitroso-n-phenyl benzenamine
	

	-0.35

	43
	56
	000086-73-7
	9h-fluorene
	

	2.03

	44
	57
	000087-62-7
	benzenamine, 2,6-dimethyl-
	

	-0.09

	45
	58
	000088-06-2
	phenol, 2,4,6-trichloro-
	

	1.01

	46
	59
	000088-72-2
	benzene, 1-methyl-2-nitro-
	

	-0.38

	47
	60
	000088-75-5
	phenol, 2-nitro-
	

	-0.59

	48
	61
	000088-99-3
	1,2-benzenedicarboxylic acid
	

	-0.47

	49
	62
	000090-05-1
	phenol, 2-methoxy-
	

	-0.68

	50
	63
	000090-12-0
	naphthalene, 1-methyl-
	

	0.57

	51
	64
	000091-20-3
	naphthalene
	

	0.46

	52
	65
	000091-22-5
	quinoline
	

	-0.61

	53
	66
	000091-59-8
	quinoline
	

	0.23

	54
	67
	000092-52-4
	1,1'-biphenyl (PCB 0)
	

	0.91

	55
	69
	000094-75-7
	acetic acid, (2,4-dichlorophenoxy)-
	

	0.56

	56
	70
	000094-82-6
	2,4-dichlorophenoxybutyric acid
	

	0.66

	57
	71
	000095-15-8
	benzo b thiophene
	

	1.04

	58
	72
	000095-47-6
	benzene, 1,2-dimethyl-
	

	-0.01

	59
	73
	000095-48-7
	phenol, 2-methyl-
	

	-1.22

	60
	74
	000095-50-1
	benzene, 1,2-dichloro-
	

	1.39

	61
	75
	000095-51-2
	benzenamine, 2-chloro-
	

	-0.19

	62
	76
	000095-53-4
	benzenamine, 2-methyl-
	

	-0.94

	62
	77
	000095-63-6
	benzene, 1,2,4-trimethyl-
	

	0.6

	63
	79
	000095-94-3
	benzene, 1,2,4,5-tetrachloro-
	

	2.97

	64
	80
	000095-95-4
	phenol, 2,4,5-trichloro-
	

	1.1

	65
	81
	000096-09-3
	oxirane, phenyl-
	

	-0.17

	66
	82
	000096-18-4
	propane, 1,2,3-trichloro-
	

	0.33

	67
	83
	000096-22-0
	3-pentanone
	

	-1.78

	68
	84
	000098-82-8
	benzene, (1-methylethyl)-
	

	0.29

	69
	85
	000098-86-2
	ethanone, 1-phenyl-
	

	-0.19

	70
	86
	000098-95-3
	benzene, nitro-
	

	-0.63

	71
	87
	000099-99-0
	benzene, 1-methyl-4-nitro-
	

	-0.5

	72
	88
	000100-02-7
	phenol, 4-nitro-
	

	-0.81

	73
	89
	000100-41-4
	benzene, ethyl-
	

	0.05

	74
	90
	000100-42-5
	benzene, ethenyl-
	

	-0.24

	75
	91
	000100-51-6
	benzenemethanol
	

	-0.77

	76
	92
	000100-66-3
	benzene, methoxy-
	

	-0.23

	77
	93
	000101-84-8
	benzene, 1,1'-oxybis-
	

	0.78

	78
	95
	000103-82-2
	benzeneacetic acid
	

	-0.29

	79
	96
	000105-67-9
	phenol, 2,4-dimethyl-
	

	-0.19

	80
	97
	000106-42-3
	benzene, 1,4-dimethyl-
	

	0.12

	81
	98
	000106-46-7
	benzene, 1,4-dichloro-
	

	1.63

	82
	99
	000106-47-8
	benzenamine, 4-chloro-
	

	-0.98

	83
	101
	000107-02-8
	2-propenal
	

	-0.39

	84
	102
	000107-06-2
	ethane, 1,2-dichloro-
	

	-0.25

	85
	103
	000107-12-0
	propanenitrile
	

	-1.56

	86
	104
	000107-13-1
	2-propenenitrile
	

	-0.87

	87
	105
	000107-18-6
	2-propen-1-ol
	

	-0.89

	88
	107
	000107-30-2
	methane, chloromethoxy-
	

	-2.05

	89
	109
	000107-87-9
	2-pentanone
	

	-1.44

	90
	110
	000107-92-6
	butanoic acid
	

	-1.69

	91
	111
	000108-05-4
	acetic acid ethenyl ester
	

	-1.44

	92
	112
	000108-10-1
	2-pentanone, 4-methyl-
	

	-1.39

	93
	113
	000108-38-3
	benzene, 1,3-dimethyl-
	

	0.01

	94
	114
	000108-60-1
	dichloro-di-isopropyl ether
	

	-0.57

	95
	115
	000108-67-8
	benzene, 1,3,5-trimethyl-
	

	0.88

	96
	116
	000108-70-3
	benzene, 1,3,5-trichloro-
	

	2.25

	97
	117
	000108-86-1
	benzene, bromo-
	

	0.82

	98
	119
	000108-88-3
	benzene, methyl-
	

	-0.25

	99
	120
	000108-89-4
	pyridine, 4-methyl-
	

	-0.31

	100
	121
	000108-90-7
	benzene, chloro-
	

	0.82

	101
	123
	000108-93-0
	cyclohexanol
	

	-1.77

	102
	124
	000108-94-1
	cyclohexanone
	

	-1.31

	103
	125
	000108-95-2
	phenol
	

	-0.86

	104
	126
	000108-99-6
	pyridine, 3-methyl-
	

	-0.13

	105
	127
	000109-60-4
	acetic acid, propyl ester
	

	-1.24

	106
	130
	000109-73-9
	1-butanamine
	

	-2.26

	107
	132
	000109-99-9
	furan, tetrahydro-
	

	-1.95

	108
	133
	000110-00-9
	furan
	

	-0.98

	109
	134
	000110-02-1
	thiophene
	

	-0.58

	110
	135
	000110-43-0
	2-heptanone
	

	-0.95

	111
	137
	000110-75-8
	ethene, (2-chloroethoxy)-
	

	-1.03

	112
	140
	000110-86-1
	pyridine
	

	-0.3

	113
	141
	000111-27-3
	1-hexanol
	

	-1.49

	114
	143
	000111-43-3
	propane, 1,1'-oxybis-
	

	-0.95

	115
	144
	000111-44-4
	ethane, 1,1'-oxybis 2-chloro-
	

	-0.57

	116
	148
	000111-91-1
	ethane, 1,1'- methylenebis(oxy) bis 2-chloro-
	

	-0.55

	117
	150
	000114-26-1
	propoxur
	

	0.04

	118
	152
	000116-06-3
	aldicarb
	

	-0.86

	119
	154
	000118-90-1
	benzoic acid, 2-methyl-
	

	-0.22

	120
	155
	000118-91-2
	benzoic acid, 2-chloro-
	

	0.08

	121
	156
	000119-61-9
	benzophenone
	

	-0.31

	122
	157
	000120-12-7
	anthracene
	

	2.1

	123
	158
	000120-80-9
	1,2-benzenediol
	

	-0.54

	124
	159
	000120-82-1
	1,2-benzenediol
	

	2.1

	125
	160
	000120-83-2
	phenol, 2,4-dichloro-
	

	-0.01

	126
	161
	000121-14-2
	benzene, 1-methyl-2,4-dinitro-
	

	-0.35

	127
	162
	000121-69-7
	benzenamine, n,n-dimethyl-
	

	-0.9

	128
	163
	000121-75-5
	malathion
	

	-0.42

	129
	165
	000122-39-4
	benzenamine, n-phenyl-
	

	0.42

	130
	166
	000123-38-6
	propanal
	

	-2.52

	131
	167
	000123-72-8
	butanal
	

	-1.63

	132
	168
	000123-86-4
	acetic acid, butyl ester
	

	-0.9

	133
	169
	000123-91-1
	1,4-dioxane
	

	-2.36

	134
	172
	000126-99-8
	1,3-butadiene, 2-chloro-
	

	-0.36

	135
	174
	000131-11-3
	1,2-benzenedicarboxylic acid, dimethyl ester
	

	0.14

	136
	175
	000132-64-9
	dibenzofuran
	

	1.54

	137
	176
	000134-32-7
	1-naphthalenamine
	

	-0.42

	138
	177
	000137-26-8
	thioperoxydicarbonicdiamide, tetramethyl-
	

	-0.65

	139
	179
	000141-78-6
	acetic acid ethyl ester
	

	-1.04

	140
	181
	000142-62-1
	hexanoic acid
	

	-1.03

	141
	188
	000298-00-0
	parathion methyl
	

	0.41

	142
	189
	000309-00-2
	aldrin
	

	2.45

	143
	190
	000319-86-8
	delta-hexachlorocyclohexane
	

	1.88

	144
	191
	000330-54-1
	diuron
	

	0.12

	145
	192
	000330-55-2
	linuron
	

	0.15

	146
	193
	000333-41-5
	diazinon
	

	0.97

	147
	194
	000462-06-6
	benzene, fluoro-
	

	-0.57

	148
	196
	000526-73-8
	benzene, 1,2,3-trimethyl-
	

	0.88

	149
	197
	000534-52-1
	benzene, 1,2,3-trimethyl-
	

	0.18

	150
	198
	000541-73-1
	benzene, 1,3-dichloro-
	

	1.52

	151
	201
	000591-50-4
	benzene, iodo-
	

	1.17

	152
	202
	000591-78-6
	2-hexanone
	

	-1.34

	153
	203
	000591-87-7
	acetic acid, 2-propenyl ester
	

	-1.34

	154
	205
	000592-84-7
	acetic acid, 2-propenyl ester
	

	-1.32

	155
	206
	000608-93-5
	benzene, pentachloro-
	

	3.41

	156
	208
	000625-38-7
	3-butenoic acid
	

	-1.6

	157
	210
	000628-63-7
	acetic acid, pentyl ester
	

	-0.9

	158
	211
	000634-66-2
	benzene, 1,2,3,4-tetrachloro-
	

	2.75

	159
	212
	000634-90-2
	benzene, 1,2,3,4-tetrachloro-
	

	2.86

	160
	214
	000759-94-4
	carbamothioic acid, dipropyl-, s-ethyl ester
	

	-0.74

	161
	216
	001563-66-2
	carbofuran
	

	0.47

	162
	218
	001634-04-4
	propane, 2-methoxy-2-methyl-
	

	-1.55

	164
	221
	001918-00-9
	dicamba
	

	0.72

	165
	223
	002051-61-8
	3 chlorobiphenyl  (PCB 3)
	

	2.47

	166
	224
	002303-16-4
	diallate
	

	0.39

	167
	225
	002303-17-5
	triallate
	

	0.32

	168
	226
	002539-17-5
	2-methoxytetrachlorophenol
	

	1.76

	169
	228
	003424-82-6
	o,p' - DDE
	

	3.87

	170
	229
	005409-83-6
	2,8-dichlorodibenzofuran
	

	2.52

	171
	230
	007005-72-3
	benzene, 1-chloro-4-phenoxy-
	

	1.32

	172
	231
	007085-19-0
	mecoprop
	

	0.28

	173
	234
	055702-46-0
	2,3,4-trichlorobiphenyl  (PCB 21)
	

	3.72

	174
	235
	076842-07-4
	2,3,3',4',5'-pentachlorobiphenyl  (PCB 122)
	

	5.02

	175
	236
	013029-08-8
	2,2' dichlorobiphenyl
	

	2.78

	176
	241
	033857-26-0
	2,7-dichlorodibenzo-p-dioxin
	

	2.02

	177
	243
	038964-22-6
	2,8-dichlorodibenzo-p-dioxin
	

	2.16

	178
	245
	039227-54-8
	2-chlorodibenzo-p-dioxin
	

	1.85

	179
	246
	039227-58-2
	1,2,4-trichlorodibenzo-p-dioxin
	

	2.32

	180
	249
	051218-45-2
	metolachlor
	

	1.13





























Table S2. Different validation parameters employed to assess the quality and predictivity of the developed QSAR models [43]


	Validation metrics used for regression
	Explanation

	[image: ]
	
Yobsdenotes the observed response values for the training set and Ycalc denotes the calculated response values for the training set of compounds.trainingis the mean observed response of the training set compounds. 

	

	n is the number of compounds and p is the number of descriptors

	

	Cross-validated R2 (Q2) is checked for internal validation. Yobs(training) is the observed response, Ypred(training) is the predicted response of the training set molecules based on the leave-one-out (LOO) technique. The generally accepted threshold value of Q2 is 0.5

	

	
The metric Q2(F1) or R2pred is a measure of correlation between the observed and predicted data of test set. Yobs(test) and Ypred(test) signify the observed and predicted response data for the test set molecules, while  denotes the mean observed response of the training set. The stipulated threshold value for Q2(F1)  is 0.5.

	

	In case of Q2(F2), the [image: ] term used in the denominator is the mean observed response of the test set. Almost equal or closer values of Q2(F2) and Q2(F1) infer that the training set mean lies in the close propinquity to that of the test set which indicate that the test set utilized for modeling covers the whole response domain of the model. The stipulated threshold value for  Q2(F2)  is 0.5

	

 and , 

where,



The parameters r2 and r02 are defined as follows:



&

The terms k and k’ are defined as:


&
	



The rm2 metrics for internal validation [and Δrm2(LOO)] reflect model predictability in a better way. Similarly, in order to find out the propinquity between the observed and predicted activity data for test set of compounds, the metrics rm2(test)[ , Δrm2(test)] were also introduced. The metrics,and Δrm2(overall) reflect the overall predictability of the model for the entire dataset. For the acceptable prediction, the value of all Δrm2metrics should preferably be lower than 0.2 provided that the value of  is more than 0.5.

	

	This is also known as average absolute error (AAE)). This can be considered to be a better index of errors in the context of predictive modeling studies. Because of the involvement of squared term of the prediction errors in the expression of RMSE, the variance of errors may be influenced for a set of data. That is, squaring the higher prediction error values will have more weight than the lower errors in the formalism of root mean square error (RMSE), while MAE provides an equal weight to all the errors. Thus, MAE is considered to be a simpler and more straight-forward determinant of prediction errors


















Table S3 :List of calculated/ predicted values of 180 chemicals for all types of division methods 
	Serial number
	ID
	Experiment derived PBT Index
	PBT index obtained by k-medoids division method
	PBT index obtained by Kennard Stone division method
	PBT index obtained by Euclidean Distance division method
	PBT index obtained by Sorted response based division method

	1
	1
	3.85
	3.49
	4.06
	4.05
	3.80

	2
	4
	-1.09
	-0.77
	-0.71
	-0.72
	-0.76

	3
	6
	0.53
	-0.04
	0.32
	0.15
	0.23

	4
	9
	2.02
	2.18
	2.16
	2.20
	2.17

	5
	10
	-1.25
	-1.77
	-1.80
	-1.77
	-1.80

	6
	11
	-2.5
	-3.53
	-3.27
	-3.01
	-3.19

	7
	12
	2.64
	3.39
	2.35
	2.67
	2.76

	8
	13
	-1.38
	-1.05
	-0.99
	-0.90
	-1.00

	9
	14
	-2.2
	-2.31
	-2.24
	-2.10
	-2.15

	10
	15
	-2.37
	-2.92
	-2.39
	-2.41
	-2.56

	11
	16
	-0.05
	0.40
	0.47
	0.33
	0.34

	12
	19
	-2.29
	-2.72
	-2.66
	-2.47
	-2.43

	13
	20
	-0.59
	-0.24
	-0.33
	-0.36
	-0.29

	14
	22
	-3.08
	-2.53
	-2.38
	-2.31
	-2.41

	15
	23
	-2.29
	-1.66
	-1.55
	-1.54
	-1.53

	16
	24
	0.33
	0.41
	0.05
	-0.08
	0.26

	17
	25
	2.32
	2.47
	2.28
	1.95
	2.33

	18
	26
	-0.6
	-0.61
	-0.58
	-0.60
	-0.54

	19
	27
	-2.94
	-2.53
	-2.45
	-2.31
	-2.41

	20
	28
	-2.48
	-2.18
	-2.16
	-2.04
	-2.08

	21
	29
	-1.99
	-1.90
	-1.95
	-1.81
	-1.81

	22
	30
	-0.81
	0.01
	-0.23
	-0.19
	-0.16

	23
	31
	1.91
	2.39
	2.68
	2.70
	2.57

	24
	32
	4.16
	3.31
	3.84
	3.69
	3.47

	25
	33
	-0.23
	0.06
	-0.10
	-0.56
	-0.43

	26
	37
	0.1
	-0.61
	-0.78
	-0.81
	-0.69

	27
	39
	-1.93
	-2.18
	-1.96
	-2.04
	-2.08

	28
	40
	-0.4
	-0.91
	-0.79
	-0.83
	-0.72

	29
	41
	1.4
	1.69
	1.54
	1.30
	1.58

	30
	42
	-2.48
	-2.18
	-2.09
	-2.04
	-2.08

	31
	43
	-0.01
	-0.58
	-0.42
	-0.52
	-0.56

	32
	44
	-2.28
	-1.49
	-1.39
	-1.38
	-1.36

	33
	45
	0.18
	1.10
	0.60
	0.49
	0.63

	34
	46
	-1.88
	-1.88
	-1.97
	-1.85
	-1.84

	35
	47
	-1.37
	-1.88
	-1.92
	-1.76
	-1.62

	36
	49
	0.8
	0.91
	0.80
	0.65
	0.83

	37
	50
	-1.45
	-1.15
	-1.22
	-1.25
	-1.22

	38
	51
	0.25
	0.24
	0.12
	0.11
	0.24

	39
	52
	0.96
	0.63
	0.23
	0.51
	0.74

	40
	53
	2.15
	1.64
	1.59
	1.41
	1.51

	41
	54
	0.77
	1.44
	1.36
	1.41
	1.54

	42
	55
	-0.35
	0.57
	1.07
	0.83
	0.81

	43
	56
	2.03
	1.39
	1.18
	1.08
	1.21

	44
	57
	-0.09
	-0.84
	-0.69
	-0.67
	-0.72

	45
	58
	1.01
	1.38
	1.52
	1.61
	1.59

	46
	59
	-0.38
	-0.47
	-0.27
	-0.41
	-0.36

	47
	60
	-0.59
	-0.91
	-0.65
	-0.75
	-0.73

	48
	61
	-0.47
	-0.36
	-0.30
	-0.42
	-0.32

	49
	62
	-0.68
	-0.62
	-0.62
	-0.59
	-0.57

	50
	63
	0.57
	0.84
	0.74
	0.66
	0.75

	51
	64
	0.46
	0.92
	0.75
	0.66
	0.75

	52
	65
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